Morphologically the human Y chromosome is, probably, the most variable chromosome of the human karyotype. Extreme variations of length have been observed both in normal individuals and in individuals with physical abnormalities (Makino et al, 1963; Gripenberg, 1964; Cohen, Shaw, and MacCluer, 1966; McKenzie et al, 1972) . Family studies have demonstrated that such length variation is heritable (Bishop, Blank, and Hunter, 1962; de la Chappelle et al, 1963; Borgaonkar et al, 1969; McKenzie et al, 1972) . Additionally, a wide spectrum of structural rearrangements, altering Y chromosome morphology, have been observed: deletions (Conen et al, 1961; Muldal and Ockey, 1962; Nakagome et al, 1965) ; isochromosomes (Klevit, Mellman, and Eberlein, 1963; Jacobs and Ross, 1966; Jacobs, 1969) ; translocations (van den Berghe, 1965; Federman, Davidoff, and Ouellette, 1967; Nakagome, Smith, and Soukup, 1968; Schmid, 1969; Biihler, Muller, and Stalder, 1971; Caspersson et al, 1971; Noel et al, 1971) ; inversions (Jacobs and Ross, 1966; Sparkes, Muller, and Veomett, 1970) ; and dicentrics (see Table I ).
Comparison of 16 patients with dicentric Y chromosomes reveals a wide range of phenotypic, histological and cytogenetic variability. The possible bases for such disparity are considered in this paper.
Subjects and Methods
Case Report. L.P., an 11-year-old girl, was the product of a normal pregnancy but was born with an enlarged clitoris, rugated labia majora, absence of labia minora, and posterior labial fusion (Fig. la) . She was delivered by breech extraction and weighed 2500 g. At birth, a buccal smear was negative; serum electrolytes and urinary 17-ketosteroids and pregnanetriol were repeatedly found to be in the normal range. An intravenous pyelogram showed a double collecting system on the left with no evidence of hydronephrosis. The initial diagnosis was probable pseudohermaphroditism.
At age 4 years, the enlarged clitoris, measuring 3 x 1 cm was totally excised (Fig. lb) . A vaginogram performed through the urogenital sinus opening confirmed the presence of a normal vagina measuring 4 cm in length. The urethra was anatomically normal. Laparotomy revealed that the uterus (24 x 1 cm) was normally located with a normal tube and round ligament on the right side. The right ovary appeared to be a streak gonad 4 cm long and 8 mm wide.
The structures on the left, however, were distinctly abnormal in appearance. A ligamentous element, grossly resembling a fallopian tube, extended from the left cornu of the uterus. Attached to this structure at the level of the internal inguinal ring was a gonad (1 I x 1 cm) which had the appearance of a testis with a vas deferens. (Schmid, 1963 ). More precise chromosome identification was achieved by fluorescent staining using the method of Lin, Uchida, and Byrnes (1971).
Results
The X-chromatin patterns of the parents were compatible with the phenotypic sex; however, the proposita showed a chromatin negative buccal smear. The karyotypes of the parents were morphologically and numerically normal. The father possessed a Y chromosome slightly smaller than the members of group G (21-22) (Fig. 2b) (Fig. 2a) , at each end. The brightly fluorescent regions were greatly reduced in size when compared with the more commonly observed human Y chromosome. This observation is understandable following fluorescence ofthe father's small Y which also exhibited only a small fluorescent distal portion (Fig. 2b) . Therefore, the karyotype of the patient is interpreted as 45,X/46,X,dic(Yq). Discussion Dicentric chromosomes are generally considered unstable elements since improper alignment of two centromeres on the metaphase spindle might lead to the formation of a bridge during anaphase. Nonetheless, some dicentrics do persist and replicate normally (Darlington and Wiley, 1953) since the proximity of the two centromeres is such that they may behave as monocentric elements (Sears and Camera, 1952 The apparent morphological similarity of many of the human dicentric Ys may be due to a specific location(s) on the Y chromosome which might be highly vulnerable to breakage. In most cases, the original breakage event in the Yq dicentrics must occur in the proximal region of the short arm, since breaks in the proximal region of the long arm would lead to a dic (Yp) (Starkman and Jaffe, 1967) . The more distal the break in either arm, the greater will be the distance between centromeres, and those breaks beyond a critical distance from the centromere might lead to structural rearrangements which may be incapable of undergoing mitosis. Therefore, by selection, the long arm dicentric Ys as a group and the short arm dicentric Ys as a group should appear relatively morphologically similar.
The mosaicism observed in the patients in Table I ). This finding, perhaps, suggests that the determinants for testicular development may reside in the long arm of the Y chromosome which does not agree with the suggestion of male determining genes on the short arm of the Y chromosome (Ferguson-Smith, 1965; Jacob and Ross, 1966; McIlree et al, 1966) . However, additional evidence that the long arm of the Y chromosome may also contain genes for testicular development exists (Federman et al, 1967; Sarto, Opitz, and Inhorn, 1969) . Even among the cases of Yq dicentrics, although the marker chromosomes may be morphologically similar, the sites of breakage and reunion may not be exactly the same. Therefore the presence or absence of given genes depends directly upon the point of breakage. Even though a dic(Yq) might be present, the genes necessary for testicular development may be lacking, due to the specific location of the break. Since testicular tissue might be absent, such patients might resemble females according to the studies of Jost (1947) . A case in point is patient No. 2 described by Angell, Giannelli, and Polani (1970) .
Finally, the fact that all cases of Y dicentrics, with the exception of the one reported by Armendares et al (1972) , are mosaic individuals must be considered. Since mosaicism most frequently indicates a postzygotic event, the precise stage at which the non-disjunction might occur would have an important bearing as to the phenotype of the patient. If the Y chromosome were present during the proper ontologic period of gonadal development, male structures might be present. If, however, the nondisjunction had occurred before this time so that a 45,X constitution existed in the critical cells of the gonadal anlage, such individuals would probably exhibit manifestations of Turner's syndrome. The embryonic timing of such events, therefore, may also influence the phenotypic variability observed.
